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To all whom it may concern.:

Be it known that I, Jerome E. Coovey, a
citizen of the United States of America, and
resident of Manhattan, Riley county, Kan-
sas, have invented certain new and useful
Improvements in Automatic Telephone
Systems, of which the following is a specifi-
cation.

My invention relates to improvements in
automatic telephone systems, and more par-
ticularly to improved means for giving the
calling subscriber a busy signal when the
called line is husy, and for preventing the
apparatus employed in establishing a con-
nection from being unnecessarily tied up
when the called line is busy.
~ Heretofore, in automatic systems, it has
been customary to associate a busy signaling
machine with the. connector, and when this
connector attempted.to establish connection
with a busy line, this busy signaling ma-
chine was brought into operation to thus in-
form the calling subscriber that the called
line is busy. Then when the calling sub-
scriber hung up his receiver, the connection

‘would bereleased. The trunks and switches

employed. in establishing the connection
would thus be inaccessible for further nse

. during the period that the busy signal was

being given and until the calling subscriber
hung up his receiver. By my invention,
however, I prevent the switches being tied
u% in this manner in that 1 provide means
whereby all switches employed in establish-
ing ‘a connection will immediately be re-
leased when an attempt is made to establish
connection with'a busy line, and the busy
signaling machine, instead of bein
ciated with the connector switch, as hereto-
fore, is associated with the individual lne
switch of the calling line, When this line
switch releases for any reason while the call-
ing subscriber has his receiver off the hook,
the busy signaling machine is connected
with the calling line to thus give the usual
busy signal to the calling subscriber.

These and other features and objects of
my. invention will be more readily under-
stood by reference to the accompanying
drawing, in which I have illustrated one em-
bodiment of my invention in connection
with certain automatic switches of a well-
known type.

Bpecification of Letters Patent.

8880~ .

Patented Jan. 16, 1917,
Serial No, 813,933,

_The drawing shows an automatic substa-
tion and the central office apparatus of an
automatic telephone system embodying the
principles of my invention. The central
office equipment shown herein comprises
only the so-called line switch and con-
nector switch, but it will be clearly under-
stood by those versed in the art that so.
called selector switches may be inserted in
the system, thereby increasing the capacity
of the exchange without departing from the
principles of my invention. The so-called
selector switches:may be of a type similar to
the selector switch shown in British patent
to T. (. Martin No. 1,419 of 1910.

The substation A shown herein may be of
any suitable or. approved type and com-
prises the usual receiver 2, transmitter 3,
ringer 4 and condenser 5. Being an auto-
matic substation it is also provided with an
impulse transmitter or calling device which
is represented herein by a pair of impulse
springs 6 and 7 and an impulse wheel 8,
which latter is assumed to be controlled
through the medium of a finger hole dial
(not shown) in such a manner that the im-
pulse springs 6 and 7 may be momentarily
separated a number of times corresponding
to each digit of the number to be called.

The line switch C-which is associated with
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the line of the substation A is of the general

type of line switch shown in British patent
to T. G. Martin No. 1419 of 1910, above
referred to, the circuits being slightly modi-
fied to operate in a system embodying my
invention. This line switch comprises,

among other details, a plunger (not shown)

attached to the rad of a so-called plunger

arm 9 which is controlled by the magnet 10..

The magnet 10 comprises two windings,
namely, the pull-in winding 11 and the hold-
ing or cut-off winding 12, The winding 11
operatés both the plunger arm 9 adird the cut-

off armature 15, while the winding 12 is only
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strong enough to operate the armature 15 '

and to hold the plunger arm 9 in an operated
position after it has once been operated by
the pull-in winding 11. The circuit of ths
pull-in winding 11 is controlled by the line
relay 13 and the relay 14, both of which I
preferably make slow acting, 4. e., they are
slow to deénergize after their energizing cir-
cuits have been broken. The relay 13 also
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controls u cireuit from the busy machine Q
through the contacts 2% and 89, When the
plunger aom 4 is eperated, the planger 18
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The connector awiseh ¥ is ol the
genaral 3 vt for switeh disei
n United sruies (o i
granted March 3%
and Hrickson, the .
modified o adapt the =
system in which $he ce

Thowover, be
iy to operate m a
office apparatus

is controlied by impulses-deliveved over the
two sides of the line in serles. The xir-
cuits are alo otherwise slightly medified to

operate in a sysiem embodving the pringi-
ples of my invention. The conpector 1& pro-
vided with a shaft (not shown) catrymyg the

wipers 24, 25 and 26, The shalt is con-

trolled by the verticsl magnet 27 and the

yotary magnet 8. The usual switch
comprising the wipers 28, 30, 21 and 32 s
controlled by the private wagiet 83 in the
vsua. well-knewn manuer. The magnet 34
is the asual release mugnet. The operations
of the switch are controlied throngh the
medium of the double-wound line relay 25,
through which the calling subscriber Tre-
ceives talking current. The called subscriber
receives talking current through the so-
called back-bridge relay 35, The ringing re-
lay 87 is the reans through which ringing
current is applied to the called line. . .
A general description of the apparatus

i having been given, 1t will now be explained

how w connection is established Letween a
shstation A and a called substation (not
shown). It will also be explained how, if
the nalled substation ig busy, ail of the ap-
puratus is automatically released and re-
turned to normul position, whereby the

~trunks are kent frow being made busy and

the calling subscriber is given husy signal
through the medium of lus individual line
switch C. : :
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Tt will be assumed that the number of the
salled substation is 20, Upon the removal
“of the receiver frowm the switch-hook at the
aubstation A preparatory to making a call,
an energizing elrenih s closed through the
line relay 18 of the line switch €. This civ-
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caif. extends from gronnd 7 through the

springs 95 and 80, condustor 40, through
the substation A, conductor 45, springs 12
and 43 and the Hoe selay 13 to batiery B,
thenee thivough battery 15 to ground. The
fiue veluy 13 upon epergizing, operates to

close the cireuit of the pull-in winding 11
Iy N : . ) o NG
This creuit extends frow ground (¥ through

the springs 44 and 45, springs 46 and 47,
puil-in winding 11 and the springs 48 and
45 to battery 15 The pull-in winding 1y
operates to cause the arnatare 13 fo force
tiie springs 3% snd oub of eugageient
with the springs 39 and 42, re: '
g ‘ilhll!“g.‘:‘.('
HH A
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all back innuediag
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¥, The
g ] vings 16 qud’ 19 with
¢ springs 20 and 23, vespectively, gitends
the subseriber’s line to the line relay 35 of
the connector B. The line relay Sh.of the
conmector switch T is thereupon energized,
clasing a civenit through the velay 5C. This
cireuit cxtends from ground (3 through the
ontuck of the springs 5% and 53 and the
relay 50 to battery B. The relay 50, upen
cnergizing, closes the above-mentioned hold-
g civenit through the cub-of
Vis civenit extends from greund £

ings 04 and 55, springs

sthrough
G and 57,

i a0t 17 and the cut-off wind-
i pattery 13 The winding 12, upon
energizing, holds the armagore 18 and the
phupger 9 in their operated pe sitiong after

the cirenit of the pull-in winding is broken
Ly the opealng of the springs &4 and 45.
The energization of the relay 50 also closes
an energizing circuit for the slow acting re-
lay 14 of the line switch. This- cireuit ex-
tends from ground G* through the springs
54 and 55, springs 56 and HT, baunk springy
21 and 17, springs 58 and 59 and the relay
14 to batlery B.  The relay .14, upon ener-
gizing, closes a circuit extending from
groumd (° throungh the springs 60 and- Gt
and the condnetor 62 te the connector pri-
vate Lank coutact’ 63, which gnards against
ihe sub-station A being seized by a connector
switch. The energization of the relav 50
also prepaves a civeuit for the vertical mag-
net of the connector
gagemwent the springs 64 and 65 and opens

by Dbringing into en-
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the cireuit of the release magnet 34 at the
_springs 64 and 66. The calling subscriber

. now operates his calling device for the first
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" The vertical ‘magnet 27 receives two im-:

20
*" opposite the second level of bank contacts.
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" extends from ground G° t
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digit 2 of the called number, whereby the
substationi impulse springs 6 and 7 are op-
erated twice momentarily, each time break-
ing the circuit of the:connector line relay
35. The relay 50 of the connector: being
slow acting does not deénergize during the
momentary interruptions of its eircuit by
the line relay 35 and consequently each time
the latter deénergizes, an 1mpulse is trans-
mitted through the vertical magnet 27, This
circuit extends from ground G* through the
S];rings 52 and 51, springs 64 and 65, rela

67, vertical magnet 27 and the side swite

wiper 29 -(in first position) to battery B.

pulses over this circuit and-operates to Taise
the switch wipers 24, 25 and 26 to a position

he relay 67, which was included in series
.with the vertical magnet, remains energized
during the entire time that impulses are
beinf transmitted through it and operates
to cio
33. The circuit for the ‘Erivate magnet 33

rough the springs
68 and 69 and the private magnet 33 to bat-
tery B. After the last impulse is deliv-
ered, the relay 67 opens the circuit of the
private magnet 33, which, upon deénergiz-
ing, permits the side switch to advance from
first to second position. The movement of
the side switch wiper 29 from first to seec-
ond position transfers the battery connec-
tion. from the vertical magnet 27 to the ro-
tary magnet 28. The calling subscriber now
operates his calling device f%)r the last digit
0, in response to which the connector line
relay operates to transmit -ten impulses

. through the rotary magnet 28 in series with
the rolay 67, whereby the shaft wipers are

45

~ vious digit to cause the private magnet 33

86

rotated onto the contacts of the desired line.
Thig circuit extends from ground G* through
the springs 52 and 51, springs 64 and 65,
relay 67, springs 70 and 71/rotary magnet
98 ‘and the side switch wiper 29 (in second

‘position) to battery B. The relay 67 op- .

erates in response to the impulses for this
digit in the same manner as for the pre-

to advance the side switch one more posi-
tion, 4. ¢., from second to third position.
The called substation is equipped with an

. individual line switch. (not -shown) similar
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in all respects to the line switch C, so that
when the wipers 24, 26 -and 26 of the con-
nector E are rotated onto the contacts of the
desired line, they are rotated onto conticts
similar to the contacts 63, 72 and 73 of the
line switch C. By the engagement of the
side switch wipers 81 ‘and 32 with their
third-position contact points, the line con-
nection is completed with the called line.

se the circuit of the private magnet . 'signal t

Updh the engagement of the wiper-30 with
its third-position contact point, a: circuit is

ccompleted through the cut-off winding of

the called line switch. The said circuit ex-
tends from ground G® through the side
switch wiper 30, private wiper 25, bank con-
tact 63 of the ¢alled liné switch, springs simi-
lar to the springs 61 and 74 and through the
cut-off winding to battery B. The cut-off
winding of the called line switch, upon en-
ergizing, operates to disconnect the line re-
lay from' the called substation. The con-
nection of ground G® with the connector pri-
vate bank contact of the called line Erevents
the called line from being seized by some

_other connector switch. By the engagement

of the side switch wiper 29 with its third-
position contact point, the circuit. of the
ringer relay 387 is closed.. This- circuit ex-
tends from ground G* through the inter-
rupter 75, relay 37, springs
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and 76 and .

the side switch wiper 29 to battery B. The .

ringing relay disconnects the calling line
from the called line and bridges the ringing
current ﬁenerator R across the called line to

e called subscriber. The ringing
relay is - energized only
through the medium of the interrugter 5.
Upon the response of the called subscriber
his line is provided with talking current
through the windings of the back-bridge re-
lay 36, which relay, upon energizing, closes

‘the circuit through the ringer cut-off relay

78. -The said circuit extends from: ground
G* through ‘the side switch wiper 30 (in

“third position), springs 79 and 80.and the
“relay 78 to battery B.. The relay 78, upon
energizing, interrupts the circuit of the ring- -

ing relay 37 at the springs 77 and 76 and
closes,n locking circuit for itself through
the springs 81 and 82 independent of the
springs 79 and 80. - .

‘After the conversation is completed, the
connection is released by the hanging up of
the receiver-at the calling substation in the
following manner: When the receiver at the
substation A is restored to the switch-hook,
the separating of the hook-switch springs
destroys the energizin% circuit of the con-
nector line relay 35. The relay 85 is there-
upon deénergized and opens the circuit of
the relay 50. The relay 50, upon
ing; completes. a circuit extending ‘from
ground G? through the springs 52 and
springs 64 and 66, off-normal springs 83 and
84 and the release magnet 34 to battery B..
The. magnet, upon energizing, restores the
switch shaft and side switch wipers to nor-
mal position and its own circuit is broken at
the off-normal springs 83 and 84 when the
shaft reaches its lowest position. The relay

50, upon deénergizing, also opens the hold-
ing circuit for the winding 12 and the relay
14 of the line switch C at the springs 54 and
55. The line switch C, upon becoming de-
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energized, allows the plunger arm 9 to re-
turn to normal position. .

It will now be explained how, when an
attemapt is made to establish a connection
with a busy line, the line awitch and con-
nector are released and how the release of
the line switch connects the busy signaling
machine Q with the calling line to thus give
the calling subscriber the busv signal.

If the called subscriber is busy, there will
be a guarding potential upon the connector
private bank contact, just as explained in
connection with the line switch C. The
connector private wiper 25, upon engaging
this guarding contact and before the side
switeh wipers have passed to third position,
completes an energizing circuit through the
relay 85, This circuit extends from ground
at the private bank contact through the pri-
vate wiper 25, -side gwitch wiper 30 (in sec-

‘ond position}, relay 85, springs 86 and 69

and the private magnet 33 to the battery B.
The relay 85, upon energizing, opens the
holding eircuit for the winding 12 and the
relay 14 of the line switch C.  The winding
12, upon deénergizing,. allows the armature
15 to fall back and the springs 38 and 43 to
make contact with the springs 39 and 42,
respectively. The plunger arw- 9 is with-
drawn from the bank of contacts 16 to 23,
inclusive, thus opening the circuit of the
relay 35 of the connector E at the springs
18, 20 and 19, 28, The deénergization of
the liné relay 35 allows the connector to re-
lease in the manner before mentioned. The
springs 38 and 43 making contact with the
springs 89 and 42 closes a circuit through
the line relay 13 of the line switch C. The
velay 14 being slow acting, the relay 13
energizes before the relay 14 has had time
to deénergize and thus completes a holding
circuit for the relay 14. The said circuit
extends from ground G* through the springs
44 and 45, springs 46 and 87 and the relay
14 to battery B. The relay 14 remains

- energized over the above-traced circuit and
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retains the circuit of the pull-in winding 11
open at the springs 46 and 47. The line
switeh O is thus prevented from tripping
and the cut-off armature 15 is. prevented
from operating.
gizing, closes the contacts 88 and 89 and
thus connects the busy signaling machine Q
with the calling line. A busy signal is thus
transmitted to the calling subscriber over
the following path: from the busy machine
Q through the springs 88-and 89, springs 43
and 42, conductor 41, through the substa-
tion A, conductor 40, springs 39 and 38 to
ground G’ and from grotnd G’ to the busy
machine Q. The subscriber, upon receiving
the busy signal, replacés his receiver upon
the receiver-hook.
ceiver upon the receiver hook allows the

switch-hook springs 90 and 91 to separate,

The relay 13, upon ener--

The replacing of the re- :
" establish connection with a called line which

1,212,008

which action opens the circuit of the line
relay 15 and permits the relays 13 and 14 of
the line switch C to return’ to normal.

It will thus be seen that T have devised a
very eficient system: in which, when the con-
nector attempts to male connection with a
busy line, the switches employed in estab-
lishing this connection will immediately be
released and are thus in condition for far-
ther use.. In this manner 1 prevent the
switches and trunks employed 1 establish-

- ing this connection from being unnecessarily

retained in use during the time elapsing
between the time when the connector strikes

-a busy line and the calling subscriber hangs

up his receiver. In this way I am enabled
te greatly reduce the number of switches
and trunks fequired in a telephone exchange
and thus greatly increase the efficiency of
the system. It will furthermore b seen
that I have devised a very eflicient means for
transmitting a busy signal to the calling
subscriber by having this signal associated

-with the individual line switch.

While I have illustrated my inventien in
connection with one particular typs of auto-
raatic system, it will, of course, be under-
stood that. it is capable of use with many
other forins of systems, and is equally as
well adapted for use in connection with

. semi-automatic systems—that is, systems in

whieh a manual link circuit is employed in
combination with automatic means for es-
tablishing a connection between two sub-
seribers’ lines. .

What I claim as my invention is——

1. In a teleplone system, a plurality of
subscribers’ lines, an automeatic connector
switch for establishing connection with a
called line, said switch provided with op-
erating magnets for moving the switch iirst
to elect a group of lines and for thereaiter
moving the switch to pick out a line in the
elected group, said switch controlled over

two sides of a calling line in series, means 3

for extending a connection from a calling
line to said connector switch, and means for
automatically releasing said last conmection

“upon said connector aftempting to establish

connection with a called line which is busy.

9. In a telephone-system, a plarality of
subscribers’ lines, an automatic connector
switch for establishing connection with a
called iine, said switch provided with op-

erating magnets for moving the switch first

to elect a group of lines and for thereafter
moving the switch to pick out a line in the
elected group, means for extending a con-
nection from a calling line to said connector
switch, said connector switch controlled over
two sides of the calling line in series, means
for automatically releasing said last con-
nection upon said connector attempting to

is busy, and means controlled by the release
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of said last connection for releasing said
connéctor. .’ ' .
3. In a telephone system; a subscriber’s

- line, a line switchindividual thereto, means
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for operating said switch to extend a con-
nection from said line, a busy signaling ma-
chine associated with said switch, and means
controlled by the release of said switch for
connecting said busy signaling machine with
‘the calling Yine. : 4
4, T a telephone system, a subscriber’s
‘line, a line switch individual thereto, a busy
signaling ~ machine associated with said
switth, means for operating said switch,
means for releasinmg said switch when an at-
tempt is made to establish connection with
a busy line, and means controlled by the
release of said switeh for connecting said
busy signaling machine with the calling line.
b, In a telephone system, a subscriber’s
lihe, a line switch individual thereto, a busy
signaling machine associated with ~said
'gwitch, means for cperating said switch,
means for releasing said switch when an at-
tempt is made to establish: connection with
a busy line, means controlled by the release

- of said switch for connecting said busy sig-

mnaling machine with the calling line, and
means controlled by the replacing of the re-
ceiver on the hook at the calling substation
for disconnecting said busy signaling ma-

" .chine from the calling line.

6. In' a telephone system, a calling sub-
“seriber’s line, a called subscriber’s- line, a
line switch individual to said calling line,
‘an -automati¢ connector switch adapted to
establish connection with' the called line,

_means. for establishing connection from the

line switch to said automatic switch, means

_for releasing said line switch when said con-

nector attempts to make connection with a

. busy Jline, a bhusy signaling machine asso-
. CLA k] 3 J =

60

ciated with said line switch, and means con-
trolled by the release of said line switch for
connecting said busy signaling machine with
“the calling line. A
7. In a telephone system, a calling sub-
scriber’s line, a called subscriber’s line, a line
switch individual to said calling line, an au-
tomatic connector switch adapted to estab-
lish. connection ‘with the called line, means
for establishing conpection from the line
switch to said automatic switch, means for
releasing . said line switch when said con-
nector attempts to make. connection with a
buey line, a busy signaling machine asso-
ciated with' said line switch, means con:
trolled by the release of said line switch for.
connecting said busy signaling machine with
the calling line, “andi means -controlled by
¢the replacing of the receiver on the hookiat
" the calling: substation; for disconneécting said

., : S SR
811 a telephone system, a calling;line,

- busy signaling machinefrom: the calling -

a line switch therefor for extending a con-

nection from said line, a line relay for said

switch bridged across said line and adapted
to'be energized when the subscriber removes
his receiver from the. hook, an operating
magnet tor said switch adapted to be en-
ergized by the operation of said line relay,
and medns for preventing the operation of

said line relay from closing the circuit of

said operating magnet when said switch is

_telensed while the calling subsecriber has his

receiver off the hook.

9. In a telephone system, a plurality of
subseribers’ lines, an automatic connector
switch for establishing connection with a
called line, means including an automatic
gwitch for extending connection from a call-
ing line to said connector switch, a holding

“circuit for said last-mentioned. switch, and

means for opening said holding circuit when
said connector attempts to establish connec-
tion with; a busy line.

10. In a telephone system, a plurality of

subscribers’ lines, an automatic connector

"switch for- establishing connection with a-

called line, means including an automatic
switch for extending connection from a call-
ing line to said connector switch, a holding
circuit for said last-mentioned switch, a re-
lay in said connector, means for energizing
said relay when said connector attempts to

‘establish connection with a busy line, and

means controlled by thie energization of said
relay for opening said holding circuit.

11. In a telephone system, a plurality of
subscribers” lines, an automatic connector
switch for establishing connection with a
called line, means including a line .switch
individual to the calling line for establish-

ing connection with sald connector, means.

for operating said line switch when the call-
ing subscriber removes his receiver from the
hook; a holding circuit- for. said line switch,
and means for breaking said holding circuit
when said connector attempts to establish
connection with a busy line to thereby re-
lease siid line switch.

12,,Ta a telephone system, a plurality of

subscribers’ lines, an automatic connector .

switcl, for establishing connection with ‘a
called line, means including -a line-switch
individual t¢ the calling line for establish-

ing connection with said connector, means

for operating said line switch when the call-
ing subteriber removes his receiver from the
ook, 4 holding circuit for said line switch,
means for breaking said holding °circuit
when' said. connector attempts to establish
connection with a busy line to thereby re-
lease ‘said lineé switch, and means for pre-
venting said line switch from again operat-

‘ing if the calling subscriber still has his re-

ceiver off the hook.
13. In a teléphone system, a plurality of
subscribers’ lines, an automatic connector
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gwitch for establishing connection with a
called line, means including a line switch
individual, to the calling line for establish-
ing connection with said connector, means
for operating said line switch when the call-
ing subscriber romoves his receiver from the
hook, a holding cireuit for said line switch,
means for breaking said holding circuit

“when said connector attempts to establish
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connection with a busy line to thereby re-
lease said line switch, and means controlled

by the relesse of said line switch for trans-

mitting & busy signal to the calling sub-
scriber. .

14. In a telepbone system, a plurality of
subseribers’ lines, an automatic connector
switch for establishing connection with a
called Iine, means incinding a line switch
individual to the calling line for establish-
ing connection with said conuector, means
for operating said line «witeh when the call-
ing subseriber femoves his receiver from the
hook, a holding circuit for said line switch,
means for breaking said holding elrcuit
when said conpector attempis to establish
conuection with a busy line fo theveby re-
lease said line switch, means for preventing
said line switch fromi aguin operating if the
calling subseriber s6ill has his recen ,
the hook, and mesns contrelled by the ve-
lease of said line switeh for transmitting a
busy signal to the ealling subscriber,

15, In & telephone system, a plarality of

subscribers’ lines, means including a plural-
ity of antomatic switches controllable over

two sides of a line cirewlt in series for ex-

tending a counection from a calling line $o

a called line, and means for antomatically
releasing all of the switches in said connec-
tion when one of said switchies atfempts to
make connection with.a called line which is
busy. : .
16. In a telephone system, a plurality of
subscribers’ lines, an sulomatic connector
switch controllable over two sides of a line
circuit in series for estublishing connection
with a called line, means for extending a
connection from a ealling line to said con-
nector switch, and means for sutcmatically
releasing said last conmnection upon said con-
nector attempting to establish’ connection
with a called line whiéh is busy.

17. In a telephone system, a plurality of )

subscribers’ lines, an automatic connector
switch controtlable over two sides of a line
circuil in series for establishing connection
with a called line, means for extending a
connection from a calling line to said con-
nector switch, means for automatically re-
leasing said last connection upon said con-
nector attempting to establish connection
with a called line which is busy, aud means
controlled by the release ¢ said last connec-
tion for releasing said connector.
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18. In g telephone system, a subscriber’s
line, a line switch individual thereto, means

controllable over two sides of the hine cir-

cuit in series for operating said switch to
extend a connection from said line, a busy
signaling machine associated with said
switch, and means controlled by the release
of said switch for connecting said busy sig-
naling machine with the calling line, '

19. In a telephone system, a subscriber’s
line, a line switch individual thereto, a
husy signsling machine associated with said
switch, means controllable over twe sides of
the line circuit. in series for opsrating said
switch, means for releasing said switch when
an attempt is made to establish connection
with a busy line, and means controlied by
the release of said switeh for connecting
said busy signaling machine with the call-
ing line. ,

20, In a telephone system, a subscriber’s
line, a line switch individual therefo, a busy
signaling machine asscciated with said
switch, means controilable over two sides of
the line circuit in series for operating said
switch, means for releasing said switch when
an attempt is made to establish connection
with a busy line, means controiled by the re-
leage of said switeh for connecting seid
busy signaling machine with the calling line,
and reans controlied by the replacing of the
reéceiver on the hook at the calling substa-
won for disconnecting said busy signaling
machine from the calling line.

21. In g telephone system, o calling sub-
geriber’s Due, a called subscriber’s line, a
ling switch individual o said colling line,
an agtomatic connector switch controllable

over two sides of g line circuif in series

adapted to sstablish connection with the
ealled line, means for establishing connec-
tion from the line switch to said automatic
switeh, means for releasing said line switch
when said connector atfempts to muke con-

mection with a busy line, a busy signaling 3

machine associated with said line switch, and
nenng contiolled by the release of said line
switch for connectirig said busy sigmaling
machine with the calling line.

22. In a telephone system, a calling sub-
seriber’s line, a ealled subscriber’s line, a
Iine switch individual to said cailing line,

- an automatic connector switch controliable

over two sides of a line circuit in series
adapted to establish connection with the 1.
called line, means for establishing connec-
tion from the line switch te said automatic
switeh, means for releasing said line switch
when said connector attempts to make con-
nection with a busy line, a husy signaling
machine associated with said line switch,
menns controlled: by the release of said line
switch for connecting said busy signaling
nrachine with the calling line, and means
controlled by the replacing «f the receiver
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on the hook at the calling substation for

from the calling line. .

23. In a telephone system, a plurality of
subscribers’ lines, an antomatic connector
switeh controllable over two sides of a.line
circuit in series for establishing connection
with a called line, means including an auto-
matic switeh for extending connection from
a calling line to said connector switch, a
holding circuit for said last-mentioned
switch, and means for opening said holding
cirenit when said connector attempts to es-
tablish connection with a busy line. ‘

94. In u telephone system, a plurality of
subscribers’ lines, an automatic connector
awiteh controllable over two sides of a line
vircuit in series for establishing connection
with a called line, means including an au-
tomatic switch for extending connection
{rom a calling line to said connector switch,

a holding circuit for said last-mentioned

switch, a relay in said connector, means for
energizing: said relay when said connector
attempts to establish connection with a busy
line, and means controlled by the energiza-
gion of said relay for opening said holding
cireunit. '

25, In a telephone system, a plurality of
subseribers® lines, an automatic connector
switéh controllable over two sides of a line
circuit in-series for establishing conmection
with a called line, means including a line
switch individual to the calling line for es-
tablishing connection with said connector,
means for operating said line switch when
the calling subscriber removes-his receiver
from the hook, a holding -cirenit, for said
line switch, and mieans, for breaking said
holding circuit when said connector attempts
to establish connection with a busy line to
thereby release said line switch.

26. In a telephone system, a plurality of
subscribers’ lines, an automatic connector

gwiteh controllable over two sides of a line -

eireuit in series for establishing connection
with a called line, means including a lime

_gwitch individual to the calling line for es-

tablishing connection with said conmnector,
means for operating said line switch when

the calling subscriber removes his receiver”

from the hook, a holding circuit for said line
switch, means for breaking said holding cir-
cuit when said connector attempts to es-
tablish connection with a busy line to there-

by releage said line sWiteh. and means for

preventing said line switch from again oper-
ating if the calling subscriber still has his
receiver off the hook. .

27. In a telephone system, a plurality of
subseribers’ lines, an automatic connector
switch controllable over two sides of a line
circuit in series for establishing connection
with a called line, means including a line
switch individual to the calling line for es-

disconnecting said busy signaling machine

line.
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tablishing counnection with said connector,
means for operating said line switch when
the calling subscriber removes his receiver
from the hook, a holding circuit for said line
switch, means for breaking said holding eir-
cwit when said connector attempts to estab-
lish connection with a busy line to thereby
release said line switch, and means controlled
by the release of said line switch for trans-
mitting a busy signal to the calling sub-
scriber. ‘
98, Tn a telephone system, a plurality of
subscribers’ lines, an auntomatic’ connector
gwiteh controllable over two sides of a line
cirenit in series for establishing connection
with a called line, means including a line
switch individual to*the calling line for es-
tablishing connection with said conrector,
means for operating said line switeh when
the calling subscriber removes his receiver
from the hook, a holding circuit for said
line switch, means for breaking said hold-
ing circuit when sald connector attempts to
establish connpection with a busy line to
thereby release said line switch, means for
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preventing said line switch from again oper- |

ating if the calling subscriber still has his
receiver off the hook, and means controlled
by the release of said line switch for trans-
mitting a ‘busy signal to the calling sub-
seriber. ' .

99. In a telephone system, a connector, a
front bridge in said connector for control-
line the operation thereof, means for opening
said bridge when said connector lands on a
busy line, and means controlled by the. open-

“ing-of said bridge for releasing said con-.

nector. T .
30. In a telephone svstem, a connector,
talking conductors . extending through said

-connector, said conductors divided into two .

inductively connected sections, one on the
calling subscriber’s side and one on_the
called  subscriber’s side, a- velay bridged-
across the conductors of the calling side for
controlling the operation of said connector
and means for automatically operating said
rélay when the connector lands on a busy

31. In a telephone system, a calling line,
w called line, a pair of progressively mov-
able trunking switches for connecting the
two over a talking circuit, means for oper-
ating said switches, a release equipment for
releasing said switches, h holding circnit
separate from the talking conductors for
preventing the release of said switches dur-
ing talking, and means for rendering said
holding circuit inoperative when the called
line is busy for releasing said switches.

32. In a telephone system; a calling line,
a called line, a pair of progressively mov-
able trunking switches for connecting the
two over a talking eircnit, means for oper-
ating the said switches over two sides of
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the ecalling line in series, 2 release equip-
ment for releasing said switches, a holding
circuit separate from the talking conducbors
for preventing the release of said switches
during talking, and means for rendering
said holding circuit inoperative when the
called line is busy for releasing said
gwitches. ‘

23, In a telephons system, a plurality of
subscribers’ lines, an automatic connector
cwitch for establishing connection with a
ealled line, said switch provided with oper-

‘ating magnets for moving the switch first

to elect a group of lines and for thereafter
moving the switch to pick out a line in the
elected group, said switch controlled over
two sides of & calling line in ssries, means
for extending a connection from 2 calling
Tine to said connector switch, and a relay
for automatically releasing said last connec-
tion npen said connector attempting to es-
tablish connection with a called Hne which
is busy. ‘

34. In = telephone system, a plurality of
subscribers’ lines, an automatic. conpector
for establishing connection with &
called line, said switch provided with oper-
ating magnets for moving the switsh first to
elect a group of lines and for ‘thereafter
moving the switch to pick out 2 line in the
elected group, means for extending a con-
nection Trom a calling line to said connector
switch, said conpector switch
over two sides of the calling lire in series,
means for auntomatically releasing sald last
connection upon said connector attempting
to establish connection with a called line
which is busy, and a relay controlled by the
velease of said last conmection for releasing
said comnector. ‘

35, In a telephone system, & subsoriber’s
line, a line switch individual thereto, means
for operating said switch to extend a con-
nection from said line, a busy signaling ma-
chine associated with said switch, and a

tine relay controlled by the release of said’

switeh for conmecting said busy signaling
machine with the calling line.

36. In a telephone system, a subscriber’s
line, a line switch individunal thereto, a busy
associated with said
switch, means for. operating said switch, a
circuit for releasing said switch when an

" attempt is made to establish connection with

a busy line, and electromagnetic means con-
trolled jointly over said circuit and the said
subseriber’s line for conmnecting said busy
signaling machine with the calling line.

37. In a telephone system, a calling line,
a line switch therefor for extending a con-
nection from said line, a line relay for said
switch bridged across said line and adapted
to be energized when the subscriber removes
his receiver from the hook, -an operating
magnet for said switch adapted to be ener-

consrolled-
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gized by the operation of said line relay,
a second relay for preventing the operation
of said line relay from closing the circuit of
said operating magnet when sald switch is
released while the calling subscriber has his
receiver off the hook, and a busy signaling
circuit closed by the energization of sald
Tine relay while the said operating magnet
remains inoperative. )

38. Tnatelephonesystem,a plurality of sub-
seribers’ lines, an automatic connector switeh
forestablishing connection witha called line,
means ineluding a line switch individual to
the calling line for establishing connection
with said connector, means for operating
said line switch when the calling subscriber
removes his receiver frox the hook, a hold-
ing circyit for said line switeh, mesns for
breaking said holding circait when said con-
nector attempts to establish connection with
a busy line to therchy release said line
switch, and a circnit controlled by the re-
lease of soid line switch for transmitting
a busy signal to the calling subscriber.

39, In » telephone system, a plurality of

subseribers’ Jines, an automatic conmector

switch for establishing connection with a

called line, means including a line switck-

individual to the calling line for establish-
ing connection with said connector, means
for operating said line switch when the call-
ing snbscriber removes his receiver from the
hook, a holding circuit for said line switch,
means for breaking said holding circuit
when said connector attempts to establish
connection with 2 busy line to thereby re-
leage said line switch, a relay for prevent-
ing said line switch fiom again operating if
the calling snbscriber still has his receiver

‘ off the hoolk, and a cireuit controlled by the ?

release of said line switch for fransmitting
a busy signal to the calling subseriber.

40. Tn a telephcne system, a plurality of

subscribers’ lines, means including a plu-
rality of automatic switches controllable
over two sides of a line circuit in series f&r
extendipg a connection from a calling line
to a called line, and a relay for automati-
cally ‘releasing all of the switches i said
connestion when one of said switches at-
tempts to make connection with a called
line which is busy. )

41. In = telephone system, a plurality of
subscribers’ lines, an automatic connector
switch controllable over two sides of a line
circuit in series for establishing connection
with a called line, medns for extending a
connection from a calling line to said con-
nector switch, and a busy test relay for auto-
matically releasing said last connection upon
said conmector attempting to establish con-
nection with a called line which is busy.
42. In a telephone system, a subscriber’s
line, a line switch individual thereto, a busy
signaling machine associated with said
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switch, means oontrollable over two sides of
a line circuit in series for operating said
switch, means for releasing said switch when

‘an’ attempt is made to establish connection
with a busy line, and a Tely controlled

thereafter over the said subscriber’s line for

‘connecting said busy signaling machine

thereto.

43. In a telephone system, a connector, a
front bridge in said conmector for control-
ling the operatlon thereof, a test relay for

opening said bridge when said connector
lands on a busy line, and & circuit controlled
by the opening of said brldge for. releasmg
S&lé‘l connector.

i
Illmms this 16th day of January, 1914.

_ JEROME E. COOLEY.
Witnesses: _
. Harry E. HrrsHEY,
Gro. A. YANOCHOWSKI.

15

gned by me at Chicago, Cook county,




